Scientific Research in Central Universities of Northern India: a Bibliometric Analysis of Research Output during the Period 2000-2008 by Jahan, Tabassum
SCIENTIFIC RESEARCH IN CENTRAL UNIVERSITIES OF 
NORTHERN INDIA: A BIBLIOMETRIC ANALYSIS OF. 
RESEARCH OUTPUT DURING THE PERIOD 2000-2008 
DISSERTATIQN 
SUBMITTED W PARTIAL FULFILMENT OF THE 
REQUIREMENTS FOR THE AWARD OF THE DEGREE OF 
^ vTABASSUM 3AHfi^. J 
' ^ Roll No. 08LSM11 ' ' ^ 
\ 
E»>«jlment No JM) 1323 
Under the Supervision of 
Dr. Naushad AH P.M. 
(Chairman) 
DEPARTMENT OF LIBRARY AND INFORMATION SCIENCE 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
2008-2009 
^ ^ » « « A.ad^^^^ 
Dfi3757 
DEPARTMENT OF LIBRARY & INFORMATION SCIENCE 
ALIGARH MUSLIM UNIVERSITY, ALIGARH 
Certificate 
This is to certify that Ms. iabassuni Jahan has completed her 
dissertation entitled Scientific Research in Central Lniversities of 
#\,, \ i \ I. 
Northern India:- A Bibliometric Analysis'm Research Output 
During the P^-iod 2000-2008", in partial fulfillment of the 
requirements for the degree of Master of Library and Information 
Science (2008-09) She has conducted the work under my supervision 
and guidance. » ^ ^ 
I deem it fit for the submission. 
Dr. Naush'MAtrP.M. 
Chairman 
I I 
\ ^Lxyolna c/aren6i' 
\ 
CONTENTS 
Page No. 
i Acknowledgment 
List of Tables ii-iii 
List of Figures iv 
List of Abbreviations v-vi 
CHAPTER-1 1-17 
Introduction 
CHAPTER-2 18-30 
Universities under Study 
CHAPTER-3 31-47 
Review of Related Literature 
CHAPTER-4 48-51 
Research Methodology 
CHAPTER-5 52-74 
Data Analysis and Interpretation 
CHAPTER-6 75-78 
Findings and Suggestions 
Bibliography 79-84 
Ack^owfedaement 
(First and foremost, I -wish to express my endCess than^ to yiL£JiJ{, the 
afmighty, because of whose hefp onfy, my embryonic ideas about the subject of 
study have come to fruition. 
It gives me immense pleasure to ejqpress my deep sense of gratitude and 
sincere thani{s to my respected teacher and supervisor, (Dr. O^aushad^U (P.M. 
Chairman , (Department of Library and Information Science, JIV\4V., Jlfigarh, 
for his excellent guidance, sympathetic and motivating attitude throughout the 
course of this study. I aCways found him fqndenough to spare his vaCuabCe time, 
whenever I needed it most. I consider mysetf fortunate enough to have wor^d 
under his supervision. 'My regards and admiration to him are unbounded 
I wish to express my than^ to my other respected teachers namety 
(Prof. Shabafiat Jfusain, (T^- Chairman), S. Mustafa % Q Zaidi f^-
Chairman) (Dr. Sudfiarma 9{aridasan (<^ader), (Dr. Masoom ^(flza ('^ader), 
Mrs. INiskat (patima (Sr. lecturer), and (Dr.MefitaB ACam Ansari (Sr. lecturer} 
for their generous hefp, suggestions and cooperation during the completion of 
this dissertation 
Words faiCs me in expressing my regards to my ever Coving father Mr. 
MoftdA^rar, and my sweet mother MrsJlnar (Bano and my sisters Tarannum, 
T^anveer and(Busfira. 
My heartfuC thanl{s are to my friends (FariaSaddf, J{azia (RflsReed, and 
Sahima ^ hatoon and weff wishers who have heCpedme directCy or indirectCy at 
different stages. 
I am thanffuf to seminar in charge Mr. ^(jaz JlBBas and Cibrary 
attendant, Mr.ZaBidTfasan (^ Mr. Mohd Shariqfor rendering the necessary 
document for my dissertation worl{^ 
Last but not the least; I would fil{e to than^Mr. !NasrudiGn %fian who 
too ((^alf the pain in typing out of this dissertation to give it a beautifuC shape. 
ToBassumJalian 
LIST OF TABLES 
s. 
No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Table 
No. 
1 
2 
3 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
5.1 
5.2 
5.3 
5.4 
Titles 
University-wise distribution of articles in Science literature 
during 2000-2008 
Source-wise distribution of scientific literature during 2000-
2008 
Inter- university research activity among universities during 
2000-2008 
Institutes prolific in collaborative research in AMU 
Institutes prolific in collaborative research in AU 
Institutes prolific in collaborative research in BHU 
Institutes prolific in collaborative research in DU 
Institutes prolific in collaborative research in JMl 
Institutes prolific in collaborative research in JNU 
Top Periodicals to which authors contributed articles in AMU 
Top Periodicals to which authors contributed articles in AU 
Top Periodicals to which authors contributed articles in BHU 
Top Periodicals to which authors contributed articles in DU 
Pag 
e 
No. 
53 
55 
57 
58 
59 
59 
60 
60 
61 
62 
63 
63 
64 
11 
1 ^^ 
\ ^^ 
1 ^^  
17 
1 ^  
1 19 
1 20 
1 ^^  
1 22 
5.5 
5.6 
6 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
Top Periodicals to which authors contributed articles in JMl 
Top Periodicals to which authors contributed articles in JNU 
Distribution of papers in universities according to broad 
subjects during 2000-2008 
Most prolific Authors in AMU during 2000-2008 
Most prolific Authors in AU during 2000-2008 
Most prolific Authors in BHU during 2000-2008 
Most prolific Authors in DU during 2000-2008 
Most prolific Authors in JMI during 2000-2008 
Most prolific Authors in JNU during 2000-2008 
64 
65 
66 
68 
69 
69 
70 
70 
71 
I I I 
LIST OF FIGURES 
S. No. 
1 
2 
3 
Figure 
No. 
1 
2 
3 
Titles 
Growth of publications during 2000-2008 
Forms of Publications 
Distribution of papers according to broad 
subjects during 2000-2008) 
Page 
No. 
54 
56 
67 
IV 
ACRL 
AMU 
ARL 
ASRPI 
AU 
BARC 
BHU 
CIDA 
CSA 
CWTS 
DCRC 
DESIDOC 
DU 
FSTA 
ICT 
IIM 
IIT 
IPS 
JMI 
JNU 
MCRC 
LIST OF ABBREVIATIONS 
Association of College and Research Libraries 
Aligarh Muslim University 
Association of Research Libraries 
Academic Staff Research Productivity Inventory 
Allahabad University 
Bhabha Atomic Research Centre 
Banaras Hindu University 
Canadian International Development Agency 
Cambridge Scientific Abstracts 
Centre for Science and Technology 
Developing Countries Research Centre 
Defence Scientific Information and Documentation Centre 
University of Delhi 
Food Science and Technology Abstract 
Information and Communication Technology 
Indian Institute of Management 
: Indian Institute of Technology 
Institute of Professional Studies 
Jamia Millia Islamia 
Jawaharlal Nehru University 
Mass Communication Research Centre 
NIF 
RRCAT 
SCI 
SCIE 
SRELS 
THES 
TIFR 
UGC 
WOS 
Normalized Impact Factor 
Raja Ramamia Centre for Advanced Technology 
Science Citation Index 
Science Citation Index Expended 
Sarada Ranganathan Endowment Library Science 
Times Higher Education Supplement 
Tata Institute of Fundamental Research 
University Grants Commission 
Web of Science 
VI 
I 
I T^^^i^^Uiuuey^tie^ 
i 
CHAPTER! 
INTRODUCTION 
Bibliometrtics is traditionally associated with the quantitative 
measure of documentation materials and it embraces all studies which 
seek to quantify the process of written communication i.e. the application 
of mathematical methods to books and other media of communication. 
Bibliometric methods are used especially in studies of properties and 
behaviour of recorded knowledge for analyzing the structures of scientific 
and research areas and for evaluation of research activity and 
administration of scientific information. Various statistical methods are 
applied to study, for example the patterns of authorship publication and 
literature use, the relationship within scientific domains and research 
communities and to analyze the structure of specific fields.^ 
Bibliometrics is an application of statistical and mathematical 
methods to bibliographical studies. We may get some factual data through 
the bibliometric studies of any area of research and study, which can give 
an insight into the research and development to particular are under 
consideration. It is used to identify the pattern of public, authorship 
citations, and coverage of journals papers in terms of geographic, subject, 
organization, and other related parameters. It also helps in library 
resource management and planning strategies for documentation service 
to the user community of that particular literary discipline.^. 
Science would not exist, if scientific results are not communicated. 
Communication is the driving force of science that is why scientists have 
to publish their research results in the open, international scientific 
literature. Thus publications are essential. They also form the basis of 
bibliometric studies of scientific development.^ 
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Bibliometrics is simply put the study and measurement of the 
publication patterns of all forms of written communication and their 
authors, though the word is recent coinage, the practice goes back at least 
to the 1920s.'* 
The field of Bibliometrics as a whole includes today all 
quantitative aspects and models of science communication, storage, 
dissemination and retrieval of scientific information.^ 
Today, bibliometrics is one of the rare truly interdisciplinary 
research fields to extend to almost all scientific fields. Bibliometric 
methodology comprises components from mathematics, social sciences, 
engineering and even life sciences.^ 
1.1 MEANING AND DEFINITIONS 
The word Bibliometrics is a combination of two words i.e., Biblio 
and Metrics. Biblio is derived from Latin/Greek word "Biblion" means 
"Books" on the other hand Matrics is derived either from Latin/Greek 
word means "Metricus" (in Latin) or "Metrikos" (in Greek). The meaning 
of this word metrics is measurement. In other words Metrics is the 
"Science of Meter (measurement)". The purpose of Statistical 
Bibliography is to shed light on the process of written communications 
and of the nature and course of development of a discipline by means of 
counting and analyzing the various facets of written communication.^ 
Bibliometircs means literally "book measurement" but the term is 
used about all kinds of documents (with journal articles as the dominant 
kind of document) what is measured are not the physical properties of 
documents but statistical patterns in variables such as authorship, sources, 
subjects, geographical origins and citations.^ 
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DEFINITIONS 
1. Raising (1962f 
"The assembling and interpretation of statistics relating to books 
and periodicals... use of books and journals and to ascertain many local 
situations the general use of books and journals." 
2. A. Pritchard (1968)'° 
"Application of mathematical methods to books and other media of 
communication". 
3. R.A. Fairthrone(1969)'' 
"Quantitative treatment of the properties of record discourse and 
behaviours". 
4. British Standard Institute (BSI) (1976)'^ 
"The study of the use of documents and patterns of publication in 
which mathematical and statistical methods have been applied." 
5. D.T. Hawliins (1977)'^ 
"The quantitative analysis of the bibliographic features of a body 
of literature". 
6. W.S. Potter (1981) 14 
"The study and measurement of the publication pattern of all 
forms of written communication and their authorship" 
15 7. I.N. Sengupta 
"Organization, classification and quantitative evaluation of 
publication patterns of all macro communication along with their 
authorized by mathematical and statistical calculus". 
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8. ALA Glossary of Library and Information Science (1983)'^ 
"The use of statistical methods in the analysis of a body of 
literature to reveal the historical development of subject fields and 
patterns of authorship, publication and use. Formerly called statistical 
bibliography" 
L2 ORIGIN AND DEVELOPMENT 
The historical review says that F.J. Cole and Nellie B. Bates 
presented the first recorded study on bibliometrics in 1917 in Science 
progress. The project analyzed publications in comparative anatomy from 
1543-1860 by simply counting the number of titles, both books and 
journal articles they mainly studied the functions of interest and 
distribution of literature among countries. This kind of study was named 
as "statistical analysis of literature." In 1923 E.W. Hulme introduced the 
term "Statistical bibliography." This is considered as second reported 
work on bibliometrics. Where Hulme analyzed the journal articles in 
"English International Catalogue of Scientific Literature" and derived the 
ranking of countries by their productivity. However, in 1927 the first 
recorded study of citation data was brought out by Gross and Gross. But 
finally in 1969 Alan Pritchard is actually credited of introducing the term 
"Bibliometrics" to replace the earlier word "Statistical bibliography" 
used for the same concept. Pritchard coined this term in a paper 
"Statistical bibliography or bibliometrics" which was published in the 
Journal of Documentation (1969). In the meanwhile in 1948, S.R. 
Ranganathan introduced the term "Librametry" to study the various 
library operations by applying statistics. In 1970, Russian concept 
"Scientometrics" and FID's "Informetrics" were also applied almost for 
the same concept bibliometrics. In 1969, Vassily V. Nalimov and Z.M. 
Mulchenko coined the Russian equivalent of the term as 'Scientometrics' 
(naukometriya), which has grown in popularity and is used to describe 
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the study of science growth, structure, interrelationships and productivity. 
The term scientometrics gained wide recognition by the publication of the 
journal 'Scietometrics' by Tibor Braun in Hungry in 1978.'^ 
In 1979 Nocke introduced a term 'Informetrics' which is also 
closely related to scientometrics and bibliometrics. While bibliometrics 
and scientometrics refer to all quantitative aspects and models of printed 
media and sciences, informetrics is not limited to media or scientific 
communication. Neither is it restricted to scientific research. However, it 
is considered usable for tasks such as issue management, gathering of 
business intelligence and research evaluation. Informetrics is, thus, an 
emerging subfield in Information Sciences, which is based on the 
combination of advances of information retrieval and quantitative studies 
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of mformation flows. 
In addition to this with the introduction World Wide Web, three 
additional metric terms entered into the literature of Information science. 
In 1995, Bossy introduced the term 'Netometircs' to describe Internet 
mediated scientific interaction. In 1977 Almind and Ingwerson suggested 
'Webometrics for the study of Word wide Web, and all network, based 
communications, by informetrics methods. A similar, but not necessarily 
identical, subfield is suggested by the publication of an electronic journal 
Cybermetrics in 1977 in Madrid, under the editorship of Isidro Aguiillo. 
The main interest of the journal is to publish articles an evaluation of e-
journals information techniques to cyberspace communication in 
general.'^ 
1.3 SCOPE OF BIBLIOMETRICS 
Nicholas and Ritche (1978) provided the scope of bibliometircs 
more clearly. They divided bibliometrics studies into two broad groups: 
One describing the characteristics features of a body of literature (i.e. 
descriptive studies and the other examine the relationship formed between 
Introifuction 
components of a literature (i.e. behavioural studies). It is also mentioned 
that both descriptive and behavioral studies are complementary to each 
other. 
1.3.1 Descriptive Studies 
The descriptive studies are also know n^ as productive counts and 
have following fields of study. 
1. Bodies i.e. authors or organizations responsible for the 
production and transmission of information. 
2. Form of transmission (i.e. journals, monographs, etc). 
3. Medium of communication (i.e. articles, letters etc). 
4. Nature of information conveyed (i.e. how much literature exists 
on various languages and subjects) 
5. Timing and frequency with which information is conveyed. 
6. Amount of information conveyed by various individuals, 
groups, organizations, countries, etc. 
7. Geographical distribution of documents. 
1.3.2 Behavioral studies 
The other type of study which is commonly referred to as "citation 
studies", relates to what authors cite, citation analysis reflects two major 
themes that is use of citation as tools for librarians to evaluate the library 
collections and services and use of citations as tools to analyze the 
research activity. However citation on analyses is concerned with the 
following phenomena. 
1. Which authors are most cited? 
2. Which journals are most cited? 
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3. What linkages exist between the citing and the cited works (i.e. 
Self-citations? 
4. Languages of documents selected for use as citations. 
5. Type of documents used for citation 
6. Subject distribution and how quickly the literature on some 
subject becomes out of date i.e. obsolescence study. 
1.4 BIBLIOMETRIC TECHNIQUES 
1.4.1 Citation Analysis 
A scientific paper does not standalone but it is embedded in the 
literature of the subject. The nature of this embedding is specified by the 
use of foot notes and/or reference lists. The fact that a document is 
mentioned in a reference list indicates that in the authors mind. There is a 
relationship between a part of the whole of the cited document and a part 
or the whole of the citing document. Citation analysis is that area of 
bibliometrics which deals with the study of these relationships. The basic 
tool for this kind of study is a citation index, which is an ordered list of 
cited documents. There are mainly three application areas in citation 
analysis. 
• Qualitative and quantitative evaluation of scientists, publications 
and scientific institutions; 
• Modeling of the historical development of science and technology; 
• Information search and retrieval 
1.4.2 Publication counts 
The simplest technique of bibliometics is counting the total number 
of publication of a scientist or a group of them having publication, while 
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the publication count gives a quantitative measure of the total volume of 
research output, the qualitative aspect of the publication work remains to 
be assessed. The publication count, however, has its other limits also. The 
multiple authors, which have shown sharp increase during past few 
decades owing to prevalence of collaborative research, poses problems in 
the process of publication counts. 
1.4.3 Direct Citations 
The direct citation count is the easiest technique to determine the 
number of citations received by a given document or set of documents 
over a period of time from a particular set of citing documents, where 
from citation data for analysis was taken. The use of citation counts to 
rank journals was a technique used in the early part of the nineteenth 
century but the measurement of these links to rank authors and papers 
was pioneered by Garfield at the Institute for Scientific Information. 
1.4.4 Bibliographic Coupling 
Bibliographic coupling links two papers that cite the same articles, 
so that if papers A and B both cite paper C, they may be said to be 
related, even though they don't directly cite each other. The more papers 
they both cite, the stranger their relationship is the term of bibliographic 
coupling was introduced by M.M. Kessler of the Massachusetts Institute 
of Technology. 
1.4.5 Co-Citation Coupling 
Co-citation is a method used to establish a subject similarity 
between two documents. It papers A and B are both cited by paper C, 
they may be said to be related to one another, even though they don't 
directly cite and other If papers A and B are both cited by many other 
papers, they have a stranger relationship. The more papers they are cited 
by the stranger their relationship is. 
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Two documents are said to be co-cited when they both appear in 
the reference list of a third document. The co-citation frequency is 
defined as the frequency with which two documents are cited together. 
1.5 BIBLIOMETRIC DATABASES 
There are few database providers that extract from the contents 
which they index the cited references from which to build a citation 
index. The institute of scientific Information, now Thomson scientific 
was arguably the first to build citation indexes in a systematic way; and is 
certainly the best known. Recently, however, a number of other providers 
have entered this market and also provide such service. Scopus, a 
multidisciplinary database was launched by Reed Elsevier in 2004 with 
citation indexing. Likewise, CSA Illumina has added this feature to some 
of its databases and Google has added Google Scholar to its family of 
free services as a database of scholarly sources, which includes citation 
indexing. There are a number of other database providers, publishers 
and aggregators that after citation indexing but these are generally 
confirmed to a single or subject branch of a particular discipline or only 
draw citations from records contained in their own collection of journal 
titles which they own a or aggregate. 
Thus currently only CSA Illumina, Google scholar, Scopus, and 
Web of Science include both reasonable coverage of the social sciences 
and offer citation indexing.^^ 
1.5.1 Web of Science 
The first, and earliest, known today by the name of the Web of 
Science (WOS), was as 1955, in Science, E. Garfield made a new 
proposal for scientific communication, the creation of an index of 
citations from scientific publications. For the author, such an index 
satisfied the needs of scientists for specialized information, while the 
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classical indexing system by librarians provided entries that were more 
for the generalist and as a result were unsuitable. The objective as 
announced was highly pertinent: to make an inventory of the sources 
cited in an article, and also, the references correlated after its 
pulbicaiton^^. 
Thomson scientific runs the web of Science (2006), a 
multidisciplinary database. This is made up of three indexes 
• Science citation index Expanded 
• Social sciences Citation Index 
• Arts and Humanities Citation Index 
Coverage buy these three databases varies in terms of time span but 
the social sciences citation Index was started in 1973 and has 
retrospective coverage going back to 1956. '^* 
1.5.2 SCOPUS 
In 2004, Scopus was set up by the publishing group Elsevier to 
compete with Thompson Scientific. The ambition of the commercial 
editor is to make it possible to access the whole of the world's 
institutional scientific literature. Unlike WOS. Scopus has no editorial 
board, but it has been indexing articles from reviews since 1996, 
according to a procedure that is very like that of WOS Scopus indexes the 
titles of journals that are submitted as soon as they have been labeled by 
an institution. Today, in both cases, there is a change for access to these 
private databases, which is negotiated with the management of the 
research organization and university libraries.^^ 
Scopus is the largest abstract and citation databases of research 
literature and quality web sources. It's designed to find the information 
scientists need. Quick, easy, and comprehensive, Scopus provides 
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superior support of the literature research process. Updated daily, Scopus 
offers: 
• Nearly 18,000 titles from more than 5,000 international publishers, 
including coverage of 
-16,500 peer reviewed journals 
-600 trade publications 
-350 book series 
-Extensive conference coverage 
• 38 million records, of which 
-19 million records include references going back to 1996 
-19 million pre records go back as far as 1823. 
Content coverage of SCOPUS: 
• Broadest coverage available of Scientific, Technical, Medical and 
Social Sciences literature including Arts & Humanities 
• Worldwide coverage; more than half of Scopus content originates 
from Europe, Latin America and the Asia Pacific region 
• References go back to 1996. 80% of all Scopus records, back to 
1823, have an abstract 
• Scopus also includes the historical material published by American 
Chemical Society, the Springer / Kluwer archive, Institute of 
Physics, American Physical Society, American Institute of Physics, 
Royal Society of Chemistry, and the Journals Nature and Science. 
Scopus has loaded the archives of Elsevier (back to 1823) and the 
journals Science (back to 1880) and Nature (back to 1869) 
11 
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• Over 69 million additional cited references that are not covered by 
Scopus as such (e.g. books) 
• ''Articles-in-Press" from over 3,000 journals. These articles are 
available in Scopus prior to their official publication date, from 
Cambridge University Press, Elsevier, Spiinger ./ Kluwer, Karger 
Medical and Scientific Publishers, Nature Publishing Group (NPG) 
and the Institute of Electrical and Electronics Engineers (IEEE). 
The AlP articles from BioMed Central will be available shortly 
• 100% coverage of Medline titles '^'' 
1.5.3 Google Scholar 
Google Scholar, launched in its beta form in 2004, provides at no 
cost, multidisciplinary access to scholarly information. It is not clear 
from which sources Google scholar has built its database, or how large it 
is, but it is evident that a number of publishers have allowed their 
electronic journal records to be indexed by them. Google scholar provide 
offers basic and advanced searches, but it is not possible to email, save, 
or manipulate these records in any meaningful way. ^^  
Google scholar was not strictly speaking a bibliographical database 
in its initial conception, it is a search engine specializing in scientific 
literature. The database that grew out of it is the property of the group 
that launched the Google search engine in 1998. The indexed documents 
originate with scientific editors, scholarly societies, collections from open 
archives, universities and other research organizations. Google scholar, 
like Google, uses a robot tool that proceeds to explore, classify, and index 
the contents of a proposed site.^^ 
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1.5.4 CSA Illumina 
CSA Illumine, formerly Cambridge Scientific Abstracts, is a 
collection of about 100 bibliographical database are grouped into four 
subject areas 
• Arts and Humanities; 
• Natural Sciences 
• Social Sciences and 
• Technology 
Within, for example, the Social Sciences subject area can be found 
a number of databases, including social services Abstracts, Sociological 
Abstracts, ERIC and Psye INFO. Coverage in terms of the number of the 
items indexed and the period of coverage varies. Generally, however, 
coverage is front about the 1970's onwards. CSA offers basic and 
advanced searches with comprehensive search tools. Results may be 
printed, saved, emailed or exported to reference software for further 
processing.^^ 
1.6 OBJECTIVES OF THE STUDY 
Major objectives of this study are as follows: 
• To determine the growth of publications produced by central 
universities of Northern India. 
• To determine the type of publications used by authors. 
• To know the amount of inter university collaborative research. 
• To find out the top institutes of collaborative research in each 
university. 
13 
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• To find out the highly preferred scientific journals in each 
university under the study. 
• To determine the number of publications produced by 
universities in various research field. 
• To find out the most prolific authors and their publication 
productivity in each university. 
• To find out the most cited authors in each university. 
• To know the h-index of prolific authors. 
1.7 HYPOTHESES 
I. There is a constant growth in the scientific publications of all the 
central universities under the study. 
II. University of Delhi has more scientific productivity in comparison 
with other central universities. 
III. Article is the most popular form of communication among faculty 
members of the universities under study 
14 
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CHAPTER 2 
UNIVERSITIES UNDER STUDY 
INTRODUCTION 
The importance of research can not be overlooked in a university 
environment. Research publication in the university is a major or more 
significant indicator of academic staff productivity. It may be pointed out 
that research publication in any field of specialization provide current 
information for growth, progress, development and an improved society. 
Research publication is very significant; hence staff promotions are based 
entirely on it. It increases the social prestige of the academic staff status 
to the rank of a professor irrespective of his or her gender. Research 
publication encourages hard work and fills in the gaps of previous 
researches and create avenue for future investigation. 
Research is one of the pivotal points on which university education 
rests. Others include teaching and community service. Research consists 
of a study and investigation to discover facts, insights and other elements 
central to the matter at issue. It is so critical and crucial that it determines 
the quality of any higher institution. It constitutes a key criteria for the 
promotion of academic staff and, as such, it is highly regarded, sought 
after and requires high level participation and quality work 
From the above background, this study seeks to investigate 
research output in central universities of Northern India. These are as 
follows: 
• Aligarh Muslim University (AMU),Aligarh 
• Allahabad University (AU),Allahabad 
• Banaras Hindu University (BHU),Varanasi 
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• University of Delhi (DU),Delhi 
• Jamia Millia Islamia (JMI),Delhi 
• Jawaharlal Nehru University (JNU),New Delhi 
ALIGARH MUSLIM UNIVERSITY 
The Aligarh Muslim University is a residential academic 
institution which was established in 1920. Sir Syed Ahmad Khan, a great 
reformist of his age, who felt the need of modern education for Muslims, 
started a school swayback in 1875 which later became a college under the 
title of "Mohammedan Anglo Oriental College" and ultimately became a 
university. This is a premier university comes under central government. 
The President of India appoints the Vice Chancellor. 
This is a premier centrally funded university with several faculties 
and maintained institutions of higher learning. It provides excellent 
opportunities for instruction and research in a wide spectrum of 
disciplines. It has 12 faculties namely: 
• Agriculture Science 
• Arts 
• Commerce 
• Engineering & Technology 
• Law 
• Life Sciences 
• Management Studies & Research 
• Medicine 
• Science 
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• Theology 
• Unani Medicine 
• Social Science 
Research is normally conducted in the departments of study. Each 
department has facilities for research. The research is either funded by 
the university with existing facilities or is sponsored by various national 
and international agencies. 
There is a strong international flavor to the university, attracting students from 
all over the world, especially from West Asia, Africa and South East Asia. A unique 
feature of this university is its residential character, where students reside together 
irrespective of their caste, creed and color. This enables the students not only to study 
but also to live together, to participate in extra-curricular activities and become part of a 
co-operative community of work and service. The characteristic feature of Aligarh 
Muslim University, which makes it distinct is that it does not only provide modern 
education but also grooms the personality of the students. Aligarh Muslim University 
has given extra ordinary list of Artists, Poets, Politicians, Bureaucrats, Doctors, 
Scientists, Academicians and Engineers who reached the zenith of their profession. 
The University currently has about 28000 students on its rolls, most of whom 
stay in 16 halls of residences with 70 hostels. It employs about 1400 academic staff, 
and about 6000 non-teaching staff. On an average, about 500 foreign students come to 
study at AMU every year. The University has a campus spread over 467.6 hectares of 
land. 
ALLAHABAD UNIVERSITY 
Allahabad University is a popular educational institution for higher 
learning situated in Allahabad in the state of Uttar Pradesh, which forms 
part of the Indian subcontinent. 
Allahabad University is in fact regarded as the fourth modern 
university in India and was established on 23rd September 1887. This 
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university is recorded for having a sound academic tradition and it also 
has several major achievements to its credit. When it was established, the 
university began as an affiliating and examining body for graduate and 
post-graduate programs with a class orientation in different branches of 
learning. It also had the responsibility of secondary education. In 1951 
the university recognized certain local institutions as Associated Colleges 
to impart degree in various programs. After four decades of its re-
organization it has achieved fame both nationally and internationally. 
The demand for the 'central status' of the university was raised 
during the centenary celebrations of the university. Against the 
proposition of the Bill introduced in the Parliament in December in 2004 
to recognize the university as an 'Institution of National Importance', 
both the houses of the Parliament duly passed 'The University of 
Allahabad Act 2005' in the month of May in 2005. 
The subjects in which Faculty of Arts offer degrees and perform 
research at the university are Arabic and Persian, Anthropology, 
Education, Geography, English and Modern European Languages, Music 
and Performing Arts, Medieval and Modern History, Philosophy, Hindi, 
Physical Education, Psychology, Political Science, Urdu, Sanskrit, 
Journalism and Mass Communication. The subjects in which the Faculty 
of Science offer degrees and conduct research programs are Bio-
chemistry, Chemistry, Botany, Earth and Planetary Sciences, Defense 
and Strategic Studies, Photography, Physics, Electronics and 
Communication, Physics, Mathematics, Zoology, Statistics, 
Bioinformatics, Biotechnology and Home Science. There is also a faculty 
of Law, which offers several judicial programs. 
The university has showed remarkable progress in the 118 years of 
its existence. Beside the regular undergraduate and post graduate 
programs the university also offers a list of professional programs in 
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Business Management, Law, Electronic and Tele-communication, 
Medicine, Human Resource Development, Educational Training, 
Journalism and Mass Communication and many more. A number of 
vocational programs have also been provided in the graduate degree 
programs in accordance with the UGC Scheme for vocational courses. 
Several courses are also offered by the Institute of Professional Studies 
(IPS) and have been designed accordingly to the emerging requirements 
for specialized personnel in various arenas. 
The following are the different faculties offering degrees and 
performing research at the University. 
• Faculty of Arts 
• Faculty of Law 
• Faculty of Science 
• Institute of Inter Disciplinary Studies 
The Institute of Inter-disciplinary Studies (IIDS) has also been 
developed by the University to pursue a non-conventional paradigm for 
research activities. This renowned university has also taken advantage of 
the rapid advances and expansion of Information and Communication 
Technology (ICT). 
BANARAS HINDU UNIVERSITY 
Banaras Hindu University is ranked among the top universities of 
the country in the field of academic and research output. The University 
has made a name even at international level in a number of areas of 
Science, Social Science, Technology, Medicine, and Agriculture etc. The 
university has seamlessly meshed research and teaching. 
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Banaras Hindu University was established in the year 1916 by 
Pandit Madan Mohan Malviya. BHU played a crucial role in the 
independence movement and developed into a great center of learning in 
India. BHU has contributed a lot in the development of the country by 
producing a number of scholars, artists, scientists, and technologists who 
have helped in building a modern India with their individual contribution 
to the society. This university has two campuses, 3 institutes, 16 
faculties, 140 departments, 4 advanced centers and 4 interdisciplinary 
schools. 
Faculties & institutes in BHU are as follows: 
Faculty of Arts 
Faculty of Ayurveda 
Faculty of Commerce 
Faculty of Education 
Faculty of Law 
Faculty of Management Studies 
Faculty of performing Arts 
Faculty of Science 
Faculty of Social Science 
Faculty of Visual Arts 
Faculty of Sanskrit Vidya Dharma Vigyan Sankay 
Institute of Agriculture Sciences 
Institute of Medical Sciences 
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• Institute of Technology 
Since 2005, BHU has joined hands with as many as seven foreign 
universities to provide a fillip to research education. These universities 
include McMaster University, Canada, Cornell University, Ithaca, USA, 
and University of Limoges, France. 
BHU today has nearly twenty thousand students including 2500 
research scholars and 650 foreign students from 34 nations, under one 
roof who are pursuing different academic programmers at this campus as 
well as the newly established Rajiv Gandhi South Campus. . It has as 
array of foreign students from more than 30 countries across the world 
studying under the same roof. In 2004 BHU established the International 
Centre to incorporate collaboration with Foreign Universities / 
Institutions, Foreign scholars visiting India as Visiting Lecturer / 
Professor, Alumni Association of Foreign Students, Admission of Foreign 
Students etc. 
UNIVERSITY OF DELHI 
The University of Delhi is the premier university of the country 
and is known for its high standards in teaching and research and attracts 
eminent scholars to its faculty. 
The Delhi University came into being as a result of an act past by 
the then Central Legislative Assembly in 1922. When the university had 
first commenced its operations it had started out with a modest 3 colleges 
operating under its management. The three colleges, St. Stephens 
College, Hindu College and Ramjas College, together comprised of 
around 750 students and two faculty sections related to the arts and 
science departments. 
In the year 1933, the Delhi University campus was shifted to the 
Visceral Lodge Estate which became its permanent residence till date. 
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Even today the main campus of the Delhi University, which includes the 
central administrative offices, examination offices and the sports 
complex, is situated at the Visceral Lodge Estate. 
The University has established several research and development 
centres under the Board of Interdisciplinary Studies to promote 
interdisciplinary research on socially relevant issues and better 
understanding and interaction among the different academic departments 
and Business, Industry and National Research Laboratories. 
The University of Delhi has a glorious tradition of research and 
advanced studies in various disciplines. There are many Departments of 
Special Assistance and Centres of Advanced Study of the UGC in the 
various faculties of the University. 
Developing Countries Research Centre (DCRC) was set up by the 
University of Delhi on 20 April 1993 under the Board of Interdisciplinary 
Programme. With this step, a formal structure came into being bringing 
together teachers and researchers from various Departments and Colleges 
of the University of Delhi who are engaged in studying problems of the 
developing countries of Asia, Africa and Latin America in a comparative 
perspective 
Over the last even decades the University has grown into one of the 
largest universities in India. At present, there are 14 faculties, 86 
academic departments and 79 colleges spread all over the city, with about 
20,000 students. 
FACULTIES 
• Applied Social Sciences & Humanities 
• Arts 
• Ayurvedic & Unani Medicine 
25 
Vniversities under study 
Commerce & Business Studies 
Education 
Int. Disp. & Applied Sciences 
Law 
Management Studies 
Mathematical Sciences 
Medical Sciences 
Music & Fine Arts 
Sciences 
Social Sciences 
Technology 
JAMIA MILLIA ISLAMIA 
Jamia Millia Islamia is another important university in Delhi. The 
Jamia University is renowned all over Asia for West Asian and Islamic 
Studies. Jamia Millia Islamia, an institution originally established at 
Aligarh in United Provinces, India. In 1920 became a Central University 
by an act of the Indian Parliament in 1988. In Urdu language, Jamia 
means 'University', and Millia means 'National'.The institution is 
situated at Jamia Nagar off the main Mathura Road and has only one 
campus. The Jamia University was started during the Non Cooperation 
Movement. The nationalist leaders established the Jamia University, to 
boycott the then British run institutes. The center has developed in to an 
important center of education now. 
The story of its growth from a small institution in the pre-
independence India to a central university located in New Delhi—offering 
integrated education from nursery to research in specialized areas—is a 
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saga of dedication, conviction and vision of a people who worked against 
all odds and saw it growing step by step. 
In the list of the Faculties, i.e. Education, Humanities & 
Languages, Natural Sciences, Social Sciences. Engineering & 
Technology, one more Faculty - Faculty of Law, was added in 1989. 
Many new courses and programmes at UG and PG levels have since been 
added.It has 29 departments and 121 courses are offered at the graduation 
and post- graduation levels. While the number of students registered with 
the University is almost around 14,000, the strength of the teaching 
faculty is 612. The University also has some foreign students from 
different countries in its rolls. 
The faculties for learning are as follows: 
• Faculty of Humanities and Languages. 
• Faculty of Social Sciences 
• Faculty of Natural Sciences 
• Faculty of Education 
• Faculty of Engineering and Technology 
• Faculty of Law 
• Faculty of Architecture and Ekistics 
Besides its seven faculties, the Jamia has a number of centres of 
learning and research, like Mass Communication Research Centre 
(MCRC), Academy of Third World Studies (ATWS) etc. The Jamia is 
also marching ahead in the field of Information Technology (IT). Apart 
from this, the Jamia has a campus wide network which connects a large 
number of its departments and offices. 
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Among other things Jamia is today primarily known for is its mass 
communication courses. The Mass Communication Research Centre 
was established in 1982 in collaboration with York University, Toronto 
(Canada) and the Canadian International Development Agency (CIDA). 
Since then the premier centre has produced a large number of 
professionals who have went on to script their own success -stories in the 
media sector. 
JAWAHARLAL NEHRU UNIVERSITY 
Named after the first prime minister of India, Jawaharlal Nehru 
University (JNU) is a premier institute of learning in the country. The 
University is located in southern New Delhi, the capital of India and the 
seat of the Indian Government. Jawaharlal Nehru University was 
established through an Act of Parliament in 1969. The objective behind 
the establishment of the institution was to have an educational body that 
promoted the study of principles of national integration, social justice, 
secularism, and democratic way of life, international understanding and 
scientific approach in solving the society's complex problems. The 
university, over the years has attained the status of the seat of educational 
excellence in the country. 
JNU is not only one of the most prestigious universities in India 
but also in Asia. International league tables produced in 2006 by The 
Times Higher Education Supplement (THES) confirmed JNU's place 
among the world's top 200 universities and ranked 183rd in the THES 
league table for 2006. 
JNU's main focus is research and the postgraduate courses that it 
offers are therefore research-oriented. There are some 4000 students 
pursuing different courses at the university. The staff strength is around 
500. The University has been organized into nine schools (these nine 
schools can have centers of their own) and four independent special 
centers. 
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Almost every school is organized in a way to meet the basic 
instinct of academic, social and cultural plank of students' life. Besides 
the central library every center provides the quotidian library facility to 
save time and space, an auditorium to have cultural social show-off, 
conference hall to have brain storming session to take place. Research lab 
is reached out to every interested research scholar according to their area 
of interest under the aegis of grand standing renowned faculties of school. 
Schools & Centers in BHU are as follows: 
• School of Arts and Aesthetics 
• School of Biotechnology 
• School of Computer and Systems Sciences 
• School of Environmental Sciences 
• School of Information Technology 
• School of International Studies 
• School of Language Literature and Culture Studies 
• School of Life Sciences 
• School of Physical Sciences 
• School of Social Sciences 
• Special Centre for Molecular Medicine 
• Special Centre for Sanskrit Studies 
• Centre for the Study of Law and Governance 
Several Centres in these Schools have been declared by the UGC to be 
Centres of 'Excellence'. These are Centre for Historical Studies, Centre 
for the Study of Social Systems, Centre for Political Studies, Centre for 
Economic Studies and Planning, Centre for the Study of Regional 
Development, all in the School of Social Sciences. In addition three 
Science Schools—School of Physical Sciences, School of Life Sciences 
and School of Environmental Sciences have also received the UGC 
recognition as Centers for Excellence. 
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CHAPTER 3 
REVIEW OF RELATED LITERATURE 
INTRODUCTION 
A literature review can be just a simple summary of the sources, but it 
usually has an organizational pattern and combines both summary and 
synthesis. A summary is a recap of the important information of the source, 
but a synthesis is a re-organization, or a reshuffling, of that information. It 
might give a new interpretation of old material or combine new with old 
interpretations or it might trace the intellectual progression of the field, 
including major debates. And depending on the situation, the literature review 
may evaluate the sources and advise the reader on the most pertinent or 
relevant. 
Why does a literature review? 
A crucial element of all research degrees is the review of relevant 
literature. So important is this chapter that its omission represents a void or 
absence of a major element in research. There are good reasons for spending 
time and effort on a review of the literature before embarking on a research 
project. These reasons include: 
• to identify gaps in the literature 
• to avoid reinventing the wheel (at the very least this will save time and 
it can stop you from making the same mistakes as others) 
• to carry on from where others have already reached (reviewing the 
field allows you to build on the platform of existing knowledge and 
ideas) 
• to identify other people working in the same fields (a researcher 
network is a valuable resource) 
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• to increase your breadth of knowledge of your subject area 
• to identify seminal works in your area 
• to provide the intellectual context for your own work, enabling you to 
position your project relative to other work 
• to identify opposing views 
• to identify methods that could be relevant to your project 
The following are the review of the articles published on research output 
of scientific literature in various journals and other publications. 
Centre for Science and Technology studies (CWTS), Leiden 
University, the Netherlands (2009)\ presented a report under the title 
"Annex 5.6 results of the bibliometric study of UNL publications Indexed to 
Web of Science (2000-2005)". Its main objectives were to assess the impact of 
the UNL publications in journals indexed to Web of Science (WOS), using 
internationally recognized methods that allow the calculation of a wide range 
of bibliometric indicators. The main results were as: Between 2000 - 2003 
and 2003-2006 the number of UNL publications in journals indexed to WOS 
increased 37% and the number of citations increased 54%. The field 
normalized citation impact, increased from 0.82 in 2000-2003 and to 0.87 in 
2003-2006, 13% below international level. The percentage of publications in 
international collaboration is 50%, 32%, 32% result from national 
collaborations (0.72), whereas only 18% of production corresponds to "No 
collaboration". The study analyzed the 30 scientific subfields in which UNL 
has the largest publication output. 
Anuradha and Ramya (2008)^ conducted study under the title 
"Scientific collaboration in Academic Institutions: A case study with Indian 
Institute of Science Publications". The study analyses the author productivity, 
discipline-wise and institution-wise collaboration and national and 
international collaboration. The study is based on the data retrieved from Web 
of Science (WOS) database. Indian institute of Science (IISc) publications 
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from 1996-2006 are considered. The results indicate that the major Indian 
collaborators are Govt, research institutions and deemed universities which 
are collaborating with IISc whereas the universities and colleges and other 
organizations have a very low share. It was observed that physics is the 
discipline at both national and international level where highest numbers of 
scientific publications is published every year. 
Centre for Science and Technology Studies (CWTS), Leiden 
University, the Netherlands (2008)^ presented a report on "Bihliometric 
study of Lund University, 2002-2007". The objective of the present study was 
to provide insight in important aspects of publication output and international 
citation impact of the Lund University, Sweden. The study was based on a 
quantitative analysis of Scientific articles published in journals and serials 
processed for the Web of Science (WOS). The data provided by Lund and the 
structure of the organization enabled us to conduct a through bihliometric 
analysis to measure the activity and performance of the Lund University at 
different levels in the organization. At the level of the entire university we 
found that it performs above world average throughout the entire period 
(2002-2007). On the level of departments we found that there are 14 who 
outperform the others and are significantly above world average. 
Gupta and Dhawan (2008)'* made study under the title "A 
Scientometric analysis of S&T publications output by India during 1985-
2002". The main objective of this study was to ascertain India's status in 
S&T research by analyzing its published research output as reported in 
journals, in particular, it seeks to understand its growth and decline in S&T 
research, its world share, its strong and weak subject areas of research, media 
of communication, its collaborative profile and quality of S&T output, 
institutional productivity and quality, and dynamics of Indian research at 
institutional and sectoral levels. The data was collected from SCS, SCIE 
edition of Web of Science and SCOPUS databases. India achieved 5.96 per 
cent average annual growth in S&T publications during 1996-2005.As seen 
from Web of Science, it was 2.51% during last eighteen years (1985-2002), 
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5.96% last ten years (1996-2005) and 10.5% the recent five years (2000-05) 
per cent average annual growth in S&T publications during 1996-2005. As 
seen from Web of Science, it was 2.51% during last eighteen years (1985-
2002), 5.96% last ten years (1996-2005) and 10.5% the recent five years 
(2000-05). Compared to other developing countries, India's world share in 
S&T publications is still very low. 
Goel (2008)*, conducted study under the "Bibliometric study of Social 
Science Research in India". This study examines organizations' performance 
a various measures as publications share in the world research output, 
research in core Indian and International journals, geographical distribution of 
publications. It uses 10 years publication data on randomly selected 
organization as drawn from CSA database for the period of 1998 to 2007. 
This study indicates that social science research in India continues to be or 
growth track. India is at 1st rank with 58.63% contribution among 11 
countries 
Mukherjee (2008)^ conducted study under the title "Scholarly 
literature from Selected Universities of Delhi and Uttar Pradesh: A Pilot 
Study". The purpose of this pilot study was to explore the main scientific 
output in order to measure the extent of scientific development in India. The 
data presented in this study have been accessed from Web of Science. The 
four Indian Institutions studied are AMU, BHU, DU and JNU. Publications 
from each university were listed in the Science Citation Index, Social Science 
Citation Index and Arts and Humanities Index (2001) to 2007). The results 
show that among the four universities, the authors of Delhi University 
contributed the largest number of articles.There is also an increasing trend of 
collaborative research among Indian authors .Biochemistry and Molecular 
biology is one of the most prolific research areas in these four Indian 
Universities. 
Sevukan and Sharma (2008)', conducted study under the title 
"Bibliometric analysis of research output of Biotechnology Faculties in some 
Indian Central Universities". The period taken from 1997-2006. The data for 
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the present study was retrieved from two sources namely, NCBI (National 
Centre for Biotechnology Information) PubMed; and ISI Web of Science 
database - Science Citation Index expanded (SCIE). MS-Excel spread sheet 
and MS-Word were used to analyses the final data collected in order to 
generate tables, charts, graphs etc. The results indicate that the growth of 
literature in biotechnology has steadily increased from 15 articles in 1997 to 
43 articles in 2006, two authored publications predominate amongst the 
pattern of authorship, applicability of Lotka's law is validated from the values 
n=212, C=0.669 and D=0.027 obtained using least square method. How ever, 
the application of Bradford's law does not fit to the literature analysed. 
The study conducted by Surwase, Kademani and Vijai Kumar 
(2008)^ under the title "Scientometric dimensions of Neutron Scattering 
Research in India". The main objective of the study was to present the 
country wise distribution of Neutron Scattering research. The study was 
focused on the detailed analysis of Neutron Scattering research in India 
during 1991-2001. Data was collected from the Scopus database. USA was the 
top producing country with 16,519 publications. The average number of 
publications produced per year was 113. The highest number of publication 
284 was produced in 2006. India had the highest number of collaborating 
publications (169) with USA. Authorship and collaboration trend was towards 
multi authored publications. The most productive institution was Bhabha 
Atomic research Centre, Mumbai with 425 publications. The leading journal 
was Physical Review-B with 129 publications. 
Wani and Gul (2008)^ made study under the title "Growth and 
Development of Scholarly Literature: An analysis of SCOPUS". This study 
highlights the growth in the scholarly literature from different points of view. 
Objectives of this study were: determine the source type of publications, 
monitor active and inactive publications, determine publications with up-to-
date coverage and continental output and trace subject development. Data was 
collected from the SCOPUS database, which contained 25,482 publications 
were observed, as of January 2008. The analysis provides estimates of the 
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research productivity of different regions of the world. Europe leads the world 
in the scientific production and journals are the largest part of the published 
literature and the physical sciences are the dominant disciplines. 
Kademani et al. (2007)''* had carried out a study under the title 
"Scientometric profile and publication productivity of the Radio-chemistry 
Division at Bhahha Atomic Research Centre". A main objective of this study 
was to quantitatively document the publication behaviour of scientists, during 
1958-2005. Data was collected from the yearly compilations of publications 
brought out by the Radiochemistry Division, BARC. The analysis showed that 
the Radio chemistry Division has produced 1044 publications in diverse areas 
of research. The highest number of publications (64) was produced in 2005. 
The average number of publications per year was 21.75. The collaboration 
trend towards multi-authored papers. The most prolific authors identified in 
the study were / are holding important positions in BARC/Department of 
Atomic Energy. 
Sevukan, Nagarajan and Sharma (2007)^' conducted study under the 
title ''Research output of faculties of Plant Sciences in central universities of 
India: A bibliometric study"" the distribution of plant sciences literature has 
been analysed by year, document type, authorship pattern and collaboration 
pattern at different levels viz. International, National and Local. Laws of 
Bradford and Lotka have also been tested. The data for the present study were 
retrieved from ISI Web of Science database Science Citation Index Expended 
(SCIE) for a period of 10 years from 1997 to 2006. The search strategy used 
for collecting the data for 11 universities. Results of the study reveal that: i) 
the plant sciences literature has grown steadily during the study period except 
for 1997 and 2002: ii) articles play a predominant source of 
publications:iii)the plant sciences research in central universities of India is 
fairly collaborative and iv) the productivity of authors fits Lotka's 
distribution while scattering of journal articles does not fit into Bradford's 
distribution. 
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Usang et al., (2007)'^ made a study under the title "Academic Staff 
research productivity: A study of Universities in South-South Zone of 
Nigeria". Three null hypotheses were proposed to guide the study. The 
sample size comprised of 480 academic staff drawn from a population of 
3120. data collection was carried out using a researcher constructed 
instrument called Academic Staff Research Productivity Inventory (A. S.R.P.I) 
The data obtained were treated statistically using Independent t-test and 
contingency chi-square (X^) analyses. Results indicated that male and female 
academic staff differed significantly in their research productivity, married 
and single academic staff differed significantly in their research productivity 
and there is a significant influence of areas of specialization on academic 
staff research productivity. 
Angadi et al. (2006)^^ made a study under the title "Publication 
productivity of Tata Institute of Social Sciences: A Scientometric Study". The 
period of study was 2001-2004.A total of 358 publications were collected 
from the publication brought out by the publication department, TISS and 
TISS Annual Report. A bibliography of the publications of faculty members 
was compiled using Winisis and data from this database formed the basis for 
this study. The results indicate that 90.22% of papers were single authored 
followed by two authored paper 5.86% and three authored paper - 3.35%. 
Most prolific author was Shalini Bharat.. The most preferred journals by the 
social scientists were: Economic and Political Weekly, Indian Journal of 
social work and Indian Journal of Labour economics with four papers each 
publication density observed in the present study was 1.46. 
Budd (2006)^'* conducted study under the title "Faculty publishing 
productivity: Comparisons over time". This study extends two previous 
examinations of faculty publishing productivity covering the years 1991 to 
1993 and 1995 to 1997 to the period 2002 through 2004. The first of the two 
published works examined faculty publishing activity at Association of 
Research Libraries (ARL) institutions from 1991 through 1993. It used as data 
sources the Science Citation Index, the Social Sciences Ctiation Index and the 
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Arts and Humanities Citation Index. The second study also used the citation 
indexes and added institutions included in Association of College and 
Research Libraries (ACRL) data reports. Web of Science is the source of 
publication data for this investigation (2002-2004) in these studies only 
articles were counted. Results indicate that ARL Institutions in the two 
previous studies, the mean publications per institutions were 4,598.8 and 
5,493.5 respectively. For the 2002-2004 period, the mean number of 
publications per institution is 6,078.2. The range is 776 to 23,728. For ACRL 
institutions, the mean for total publications per university in 1991-1993 was 
874.0; for 1995-1997, the mean was 1,074.9. For the period 2002-2004, the 
mean is 1,158.8. The range is 122 to 4,889. 
Garg, Dutt and Suresh Kumar (2006)^' studied under the title 
"Scientometric profile of Indian Science as seen through Science Citation 
index". Objectives of this study were identification of most prolific 
institutions, to study their activity and attractively profiles in different 
disciplines and to examine the impact of the research output of the prolific 
institutions using different impact indicators. The data for the present study 
was downloaded using SCI-CD-ROM while the data for 1987 study was 
processed manually. The publication data used in the study included the name 
of the journals with their country of origin, impact factor of the journals as 
recorded in Journal Citation reports for the year 1997. The study indicates 
major contribution came from 29 institutions, which contributed about 45% of 
the total Indian Scientific output. Based on the values of different impact 
indicators TIFR (Tata Institute of Fundamental Research) outperforms all 
their institutions on different impact indicators. Fifty seven percent of the 
output is concentrated in physical sciences, chemical and medical sciences. 
Indian scientists widely publish their findings in journals published from the 
scientifically advanced countries of the West. Based on these values of the 
Normalized Impact Factor (NIF), it is observed that about two third of the 
total papers have appeared in low and medium NIF journals. 
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Gunasekaran, Batcha and Sivaraman (2006)'^ conducted study under 
the title "Mapping chemical science research in India: A bibliometric study ". 
This study was an attempt to assess the volume of research performed by 
Indians in chemical sciences, their share of research to world literature in 
chemistry, journals in which they publish their results, impact of their 
publications in terms of journals impact factor, institutions involved in 
research in chemical sciences, extent of international collaboration, etc. Data 
for this study was culled from the CD ROM version of Chemistry Citation 
index with publication year 2002. Journal Citation Reports 2003 was used for 
data on impact factors of journals. This study shows that chemical sciences 
research in India is carried out in 563 institutions. Top 10 institutions 
including the Indian Institute of Science and four Indian Institutes of 
Technology published more than a hundred papers in 2002. A value of 15.9% 
for the extent of international collaboration in chemical sciences. Around 50% 
of papers appeared in journals with medium impact factor between 1.000 and 
5.000. 
Ministry of Research Science and Technology, Wellington, New 
Zealand (2006)^' presented a report on "University Bibliometrics: An 
analysis of publication outputs 1997-2003". Specially, this report analyses 
the research publications by New Zealand Universities and the citations 
attached to those publications. The objective of this report was to describe the 
production, productivity and impact of the research publications produced by 
the universities. The dataset used for this report was the Thomson-ISI New 
Zealand National Citation Report database. In 2003, the total number of 
indexed publications by university authors was 3,252 an increase of 217 from 
1997. The University of Auckland produced the largest number of indexed 
publications. The largest number of indexed publication is in the field of 
natural sciences. The fastest growth in indexed publications occurred in the 
social sciences / humanities area. The field of engineering and technology 
experienced the smallest growth. 
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Rajendiram (2006)'^ conducted study under the title "Quantitative 
analysis of research publications of Raja Ramanna Centre for Advanced 
Technology, Index: A bibliometric study from 1995 to 2004". The purpose and 
the objectives of the study was to compile a list of all papers by RRCAT 
authors and quantitatively count and analyze by year wise distribution and 
growth trends, document type, subject wise distribution, references append 
and length of papers. ISI Web of Science was used as main source for this 
study. The results indicated that, the average growth rate over the period of 
time was 3.93 papers per year. Majority of RRCAT authored papers (97.3%) 
are published as research papers. Of this, 51.487 of papers are 
multidisciplinary in nature. RRCAT authors published 84.82 of their papers in 
international journals and 15.17% of them in Indian journals. Multiauthored 
papers are predominant (90.9%). An average of 20.66 references are appended 
is per paper. The review article has more references. 
Gupta & Dhawan (2005)'^made study under the title "Computer 
Science Research in India: A Scientometric analysis of Research Output 
during the period 1994-2001". This study analyses the status of computer 
science research in India in terms of publication output, its area of strength 
and weakness, and the leading institutions and individual scholars involved in 
computer science research in the country. Data on publications in computer 
science (1994-2001) were downloaded form the INSPEC database. Computer 
Science research is drive mainly by academic sector. This is three fourth of 
country's output and the remaining one fourth by institutions from many 
other sectors such as R«S:D sector. Govt, sector, industrial sector. The leading 
institutions in computer science in the country are IIT, Chennai, IIS, 
Bangalore, IIT, Kharagpur IIT, Mumbai, Indian Statistical institute, Kolkata, 
IIT, Delhi and IIT, Kanpur. 
Kademani et al. (2005)^° made study under the title "Publication 
productivity of the Bio-Organic Division at Bhabha Atomic Research Centre: 
A Scientometric Study". The chief objective of the present study were to 
quantitatively document the publication productivity behaviour of scientists 
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during 1972-2002. Data for this study was collected from bibliography 
compiled by Subbaraman and Chattopadhyay and the publications included in 
BARC annual progress Reports (1998 to 2002). The division has produced 
475 publications in various domains. The highest number of publications (38) 
was produced in 2001. The collaboration trend among the scientists towards 
multi authored papers. The most prolific authors identified in the study were / 
are holding important positions in BARC / Department of Atomic Energy. 
The publication behavior indicates that scientists were highly selective in 
publishing their research results in highly specialized journals. 
Vijay (2005)^' conducted study under the title "Bibliometric study of 
research publication trends among Indian food scientists and technologists ". 
The objectives of the study were: a) to examine and analyse the authorship 
pattern, b) to study the proportion of single authored papers as against multi 
authored and the publication pattern of authors from different organizations, 
c) to determine the degree of collaboration in food science and technology. 
FSTA (Food Science and Technology Abstracts), for the period 1994-2003 
was used as a source for data collection in the present study. The present 
study has revealed that collaborative research was preferred to solo research 
in the area of food science in India and the degree of collaboration was found 
to be 0.91. The average number of authors per paper also showed on upward 
trend from 4.89 in 1994 to 8.2 in 2003. The organizations showing maximum 
productivity of papers are the universities followed by private R&D 
laboratories and colleges. 
Valencia and Gonzales (2003)^^ conducted study under the title 
"Bibliometric analysis of international scientific publications from the 
Phillippines".The specifically aimed to extract patterns of authorship, 
collaboration, productivity and quality of international scientific publications 
across disciplines ,institutional categories and specific institutions .In this 
study ,a bibliometric analysis of ISI abstracted journal articles from the 
Phillippnes for the period 1998-2002 was presented .The method uses 
quantitative analysis to identify patterns of publication within a given field. 
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The findings reflect three general theme patterns: collaboration is a trend, 
research activities are highly skewed and disproportionately concentrated in a 
few institutions and international publication productivity and quality is away 
below benchmark standards. 
Gupta et al. (2002)^^ conducted study under the title "India's 
collaboration with Australia in Science and Technology: A Scientometric 
study of Co-authored papers during 1995-1999". The main objectives of this 
study were: (i) to study the nature of Indian collaboration and the impact of 
these collaborative research efforts in different fields of S&T, (ii) to identify 
the broad subject areas of these collaborations and the major institutions in 
India and Australia involved in these collaborative research programmes. The 
data for the study consisted of joint publications resulted from India's 
collaboration with Australia. These co-authored publications were desired 
from CD-ROM version of the international database. Science Citation Index 
(SCI). The S&T collaboration between India and Australia mainly took place 
through bilateral efforts and accounted for 62.11% of the total collaborated 
papers. Clinical Medicine, Chemistry, Physics and Earth and Space sciences 
were the priority areas for collaborative research. A total of 124 Indian and 76 
Australian institutions were involved in joint collaborative research during 
the period under study. There were 67 other countries, which participated 
along with India and Australia in joint multi lateral papers. 
Basu and Aggarwal (2001)^'* conducted study under the title "Indian 
Scientific Literature in Science Citation Index: A Report". The objective of 
this study was to examine trends in the output of Indian Scientific papers at 
the national, state, sectoral and institutional levels and the nature of 
collaboration patterns in the 1990's. The data was collected from an ongoing 
bibliometric study of Indian science based on all 57,123 papers indexed in the 
Science Citation Index (SCI) in 1990, 1994, 1997, 1998 and 1999. Results 
shows that the coverage of papers increased from 590,841 in 1990 to 785,222 
in 1999 and of world journals increased from 3,192 in 1990 to 3,633 in 1999. 
in terms of the number of Indian papers, the coverage shows on increase from 
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10,103 papers in 1990 to 12,521 papers in 1999. The collaboration between 
India and USA is the highest. 
Jacobs (2001)^' conducted study under the title "/4 bibliometric study 
of the publication patterns of scientists in South Africa 1992-1996, with 
particular reference to status and funding". The special aim of the study was 
to see whether there is a relationship between academic status and 
productivity; prestige and productivity; funding and productivity. The study 
collected two sets of data through a scientometric analysis of science citation 
index and a questionnaire. The study demonstrates that there is a direct 
relationship between status and publication productivity. The study further 
shows that there are significant differences in productivity between areas of 
sciences but that there is no direct relationship between institutional funding 
and productivity. 
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CHAPTER - 4 
RESEARCH METHODOLOGY 
The development of a country depends largely upon its research 
outputs. The importance of quality research can not therefore be 
overlooked. Quality research exposes academic staff to new information 
and sharing of socio cultural ideas with others. During the process of 
research, academic staff has the opportunity to travel outside their 
environment to seek information and collect relevant data. Quality 
research by academic staff contributes to genuine indigenous and 
sustainable development. In recent years, the emphasis for research n 
universities seems to be focused on productivity. 
Keeping in view the above, an attempt has been made to analyze 
the research performance of science in North Indian Central universities. 
Bibliometric techniques have employed to conduct the research as it is 
especially useful when studying a research intensive subject as science. 
4.1 Purpose 
The purpose of the study is to present the university wise research 
output in science in order to measure the extent of scientific development 
in India. 
4.2 Scope 
The topic of the present study is "Scientific Research in Central 
Universities of Northern India: A Bibliometric Analysis of Research 
Output during the period 2000-2008". The main aim of the study is to 
present the university wise distribution of scientific research in six 
central universities of Northern India. Also including the aspects like year 
wise research output, types of publications, inter university collaborative 
research journals preferred for publications, subject wise distribution of 
articles. 
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4.3 Objectives 
Major objectives of this study are as follows: 
• To determine the growth of publications produced by central 
universities of Northern India. 
• To determine the type of publications used by authors. 
• To know the amount of inter university collaborative research. 
• To find out the top institutes of collaborative research in each 
university. 
• To find out the highly preferred scientific journals in each 
university under the study. 
• To determine the number of publications produced by 
universities in various research field. 
• To find out the most prolific authors and their publication 
productivity in each university. 
• To find out the most cited authors in each university. 
• To know the h-index of prolific authors. 
4.5 Hypotheses 
I. There is a constant growth in the scientific publications of all the 
central universities under the study. 
II. University of Delhi has more scientific productivity in comparison 
with other central universities. 
III. Article is the most popular form of communication among faculty 
members of the universities under study 
4.5 Methodology 
The data for the present study have been retrieved form SCOPUS 
database of Elsevier Publishing group. It is one of the very 
comprehensive databases covering all aspects of science. It has been 
indexing articles from reviews since 1996. Scopus indexes the titles of 
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journals that are submitted as soon as they have been labeled by an 
institution. All papers contributed by the authors from the following six 
central universities in Northern India have been considered for the 
present study. 
Aligarh Muslim University (AMU), Aligarh, UP 
Allahabad University (AU), Allahabad, UP 
Banaras Hindu University (BHU), Varanasi, UP 
University of Delhi (DU), Delhi 
Jamia Millia Islamia (JMI), Delhi 
Jawaharlal Nehru University (JNU), New Delhi 
All the universities offer a wide range of academic programs and 
research in various subjects. Excluded two central universities of 
Northern India namely: Indraparastha University and Babasaheb Bhimrao 
Ambedkar University, Lucknow, Uttar Pradesh, because both of them are newly 
established. 
The bibliographic details of the published scientific literature were 
collected using the Basic search. Author search and Affiliation search 
options of the Scopus. The search strategy in basic search used for 
collecting data for Aligarh Muslim University was as follows: 
• Affiliation = Aligarh Muslim University 
• Time span = 2000 to 2008 
• Document type = Article 
• Subject = Life Sciences, Physical Sciences and Health Sciences 
The same strategy was used to collect data for five other 
universities only by changing name of the university. MS Excel Spread 
sheet and MS Word were used to analyze the final data collected in order 
to generate tables, charts, groups, etc. The citations received of the 
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authors were retrieved on 26 August 2009 to identify the rightly cited 
authors in the field. 
The performance of these six universities were judged and 
compared on the basis of various quantitative indicators: a) size of 
research output measured by volume of production in various types of 
publications during the period of study, b) collaboration of scientific 
activity measured by 'interuniversity collaborative research and national 
collaboration and c) Impact of scientific activity measured by the 
numbers of citations received during the period of study and d)the 
apparent scientific impact of the scientists measured by h-index. 
Basic information about these six universities was collected from 
their official web sites. 
4.6 Limitations 
Though there are 20 central universities in India, the present study 
is confined to six universities of Northern India. The literature analyzed 
was published during a period of nine years from 2000 to 2008. Data 
collection was limited to one empirical database namely SCOPUS which 
is one of the very comprehensive databases covering all aspects of 
science brought out by Elsevier publishers. 
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CHAPTER 5 
DATA ANALYSIS AND INTERPRETATION 
A total of 16,317 articles have contributed by authors from six 
central universities under the study during 2000-2008.The results are on 
the basis of the analysis and interpretation of the data collect from 
SCOPUS database. The tables have been created by using Microsoft 
Excel software. The data were analyzed under the following headings. 
5.1 Growth of publications in science 
Table 1 depicts the year-wise distribution of total research out of six 
central universities in Northern India in the field of Science. Authors from these 
universities have contributed as many as 16,317 publications during 2000 to 
2008 in different scholarly journals. It is observed that the output of six central 
universities has grown steadily during the period of study from 1,122 in 2000 to 
2,892 in 2008. From 2000 to 2008, the number of publications increased by an 
average of 303 papers per year. Of the total 16,317 publications, the highest 
number of publications were contributed by authors from University of Delhi 
(7,031) followed by Banaras Hindu University (3,834), Aligarh Muslim 
University (2,087), Jawaharlal Nehru University( 1,618),Allahabad University 
(990), and Jamia Millia Islamia (757). The number of publications in the case of 
University of Delhi is very much higher than that of the other universities. 
Figure-1 it is observed that there is a gradual increase in publications 
from 2000-2008 in individual universities with a nominal drop between 2001-
2002 in the case of BHU, DU and JNU and between 2003-2004 in the case of 
BHU and between 2000-2001 the number of articles falling by one in the case of 
JMI. The reasons for the slow growth rate between 2001-2002 are not known. 
The graph clearly shows that DU is the most productive university followed by 
BHU and AMU. 
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Table -1 University-wise distribution of articles in Science literature 
during 2000-2008 
Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
Total 
Universities 
AMU 
124 
146 
151 
199 
224 
267 
319 
326 
331 
2,087 
AU 
38 
50 
64 
76 
84 
119 
151 
188 
220 
990 
BHU 
379 
362 
324 
362 
354 
367 
468 
575 
643 
3,834 
DU 
429 
556 
532 
640 
682 
854 
950 
1,134 
1254 
7,031 
JMI 
42 
41 
45 
51 
80 
108 
118 
125 
147 
757 
JNU 
110 
134 
124 
148 
168 
196 
201 
240 
297 
1,618 
Total 
1,122 
1,289 
1,240 
1,476 
1,594 
1,911 
2,207 
2,588 
2,892 
16,317 
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5.2 Form of Publications 
Science literature in India has been published in different types of 
publications. The majority of the literature has been published in journals. Table 
2 presents the distribution of science literature according to type of publications. 
It shows that, of the 19,150 pubUshed papers, 16,317 (85.20%) were periodical 
articles, 1413 (7.37%) conference papers, 807 (4.21%) reviews, 293 (1.53%) 
letters, 64 (0.33%) articles in press, 76 (0.39%) erratum, 61 (0.31%) notes, 69 
(0.36%) short surveys and 50 (0.26%) editorials. Overall, article is the most 
popular form of publication. It is observed that the highest number of publication 
the authors from these universities were involved enough in various meaningful 
research activities to be able to disseminate their researcK^nndings througlT^ 
scholarly journals. ^ ^ P \ \ ' ^7 '^ j - i 
Table 2: Sou 
Source 
Aiticles 
Conference 
papers 
Reviews 
Letters 
Articles in 
press 
Erratum 
Notes 
Short 
surveys 
Editorials 
Total 
rce-wise 
AMU 
2087 
147 
58 
24 
10 
9 
6 
6 
~ 
2,347 
distribution of sci( 
AU 
990 
57 
23 
9 
6 
4 
1 
2 
~ 
1,092 
^6 ^ 
sntific literature d u n n ^ ^ 
Universities 
BHU 
3834 
224 
175 
101 
20 
13 
14 
13 
16 
4,410 
DU 
7031 
708 
428 
136 
20 
35 
27 
36 
29 
8,450 
JMI 
757 
109 
27 
1 
1 
3 
~ 
~ 
~ 
897 
JNU 
1618 
168 
96 
22 
7 
12 
13 
12 
5 
1,953 
KS«^-
Total 
(%) 
16317 
(85.29%) 
1413 
(7.37%) 
807 
(4.21%) 
293 
(1.53%) 
64 
(0.33%) 
76 
(0.39%) 
61 
(0.31%) 
69 
(0.36%) 
50 
(0.26%) 
19,150 
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Figure-2 clearly shows that article is the most popular form of publication 
among the authors of universities under study followed by conference papers 
and reviews. 
5.3 Inter University Collaborative Research 
Table 3 shows that there are 1,273 items reported that have been jointly 
contributed by authors from JNU and DU, which is the highest inter-university 
collaboration, followed by collaboration between DU and JMI (205), between 
AMU and JNU (60), between AMU and JMI (59), between AMU and DU 
(47),between AU and DU (30) , between BHU and DU (22), between AU and 
BHU (21), between BHU and JNU (12), between AMU and BHU (5), between 
AU and JMI (4) and between AMU and AU only (1). There is no inter-
university research is not common among these universities, except between DU 
and JNU. 
Table 3: Inter- university research activity among universities 
during 2000-2008 
Universities 
AMU 
AU 
BHU 
DU 
JMI 
JNU 
Universities 
AMU 
~ 
1 
5 
47 
59 
60 
AU 
1 
~ 
21 
30 
4 
5 
BHU 
5 
21 
~ 
22 
0 
12 
DU 
47 
30 
22 
~ 
205 
1,273 
JMI 
59 
4 
0 
205 
— 
25 
JNU 
60 
5 
12 
1,273 
25 
— 
57 
(Data JinaCysis Jind Interpretation 
5.4 Institutes Prolific in Collaborative Research 
Table 4 includes the list of top ten institutes whose authors collaborate on 
articles with the authors from six universities under study. It is interesting to note 
that each Indian University collaborates with totally different institutes. 
Exceptions are the Indian Institute of Technology, Inter University Accelerator 
Centre India and Bhabha Atomic Research Centre. 
Table - 4.1 Institutes prolific in collaborative research in AMU 
Affiliation name 
Indian Institute of Technology, Delhi 
Inter university centre India 
Indian Institute of Technology, Roorkee 
National Sun Yat Sen University, Taiwan 
King Fahad University of Petroleum and Minerals 
Indian Institute of Technology, Kanpur 
Jawaharlal Nehru Medical College Aligarh 
IEEE 
Bhabha Atomic Research Centre 
University of Jammu 
Documents 
58 
57 
40 
33 
33 
31 
30 
29 
27 
24 
58 
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Table - 4.2 Institutes prolific in collaborative research in AU 
Ewing Christian College India 
Banaras Hindu University 
Indian Institute of Technology, Kanpur 
Wojskowa Akademia Techniezna 
National Physical Laboratory Indian 
Motilal Nehru Medical College, Allahabad 
Inter University Accelerator Centre India 
Indian Institute of Information Technology, Allahabad 
University of Delhi 
Motilal Nehru, National Institute of Technology 
55 
39 
31 
26 
25 
21 
19 
17 
16 
15 
Table - 4.3 Institutes prolific in collaborative research in BHU 
Banaras Hindu University Institute of Medical Sciences 
Institute of Technology, Banaras Hindu University 
Florida State University 
National Physical laboratory India 
Defence Metallurgical Research Laboratory India 
Indian Institute of Technology, Roorkee 
Bhabha Atomic Research Centre 
Indian Institute of Science 
University of Allahabad 
Vanderbilt University 
184 
163 
51 
49 
47 
46 
46 
45 
39 
38 
59 
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Table - 4.4 Institutes prolific In collaborative research in DU 
National Physical laboratory India 
Punjab University 
Tata Institute of fundamental Research 
Fermi National Accelerator Laboratory 
University of Rochester 
Northeastern University 
Michigan State University 
University of Notre Dame 
University of California, Riverside 
306 
235 
223 
205 
203 
198 
196 
186 
182 
Table - 4.5 Institutes prolific in collaborative research in JMI 
Indian Institute of Technology, Delhi 
University of Delhi 
National Physical Laboratory India 
Indian Institute of Technology, Roorkee 
National Research Centre, Cairo 
King Abdulaziz University 
Aligarh Muslim University 
Jawaharlal Nehru University 
Kyushu Institute of Technology 
Jadavpur University 
31 
24 
15 
13 
9 
8 
7 
6 
6 
5 
60 
(Data JlnaCysis ^ nif Interpretation 
Table - 4.6 Institutes prolific in collaborative research in JNU 
University of Delhi 
Indian Institute of Information Technology, Delhi 
International Centre for Genetic 
Engineering and Biotechnology, New Delhi 
All Indian of Institute of Medical Sciences 
Govind Ballabh Pant Institute of Himalayan Environment and 
Development 
Inter university Accelerator Centre, India 
Annamalai University 
National Institute of Fundamental Research 
International centre for Genetic Engineering and 
Biotechnology 
Bhabha Atomic Research Centre. 
105 
59 
42 
37 
31 
29 
27 
22 
19 
18 
5.5 Distribution to Periodicals 
Table 5 includes the list of the top ten periodicals that published most of 
the articles contributed by the authors from these universities. The periodicals 
are arranged in decreasing order by the number of articles published. The table 
shows that "Current Science" is one of the most preferred periodical of Indian 
origin among the authors of BHU and DU. "Indian journal of chemistry Section 
A Inorganic, Physical, Theoretical & Analytical Chemistry" is the most 
preferred periodical among the authors of AMU, "Journal f the Indian Chemical 
Society" is the most preferred journal the authors of AMU; "Journal of Applied 
Polymer Science" is the most preferred periodical among the authors of JMI; 
and "Physical Review and Statistical Nonlinear and Soft Matter Physics" is the 
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most preferred periodical among the authors of JNU. It is observe that out of the 
top ten most preferred periodicals, authors from AMU, AU, BHU prefer to 
contribute their articles, both national and international periodical whereas 
authors form DU, JMI and JNU prefer periodicals of foreign origin. 
Table 5.1: Top Periodicals to which authors contributed articles in AMU 
Name of the journals 
Indian journal of Chemistry section A Inorganic Physical 
Theoretical & Analytical Chemistry 
Tests of Agrochemicals and Cultivars 
Transition Metal Chemistry 
Journal of the Geological Society of India. 
Indian Journal of Chemical Technology 
Synthesis and Reactivity in Inorganic and Metalorganic 
Chemistry 
Indian journal of chemistry section b organic and Medicinal 
Chemistry. 
Journal of Mathematical Analysis and Applications 
Journal of the Indian Chemical Society. 
Bulletin of Electrochemistry 
No. of 
Articles 
32 
30 
25 
23 
22 
22 
20 
18 
18 
17 
62 
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Table 5.2: Top Periodicals to which authors contributed articles in AU 
Name of the journals 
Journal of the Indian Chemical Society 
Indian Journal of Chemistry Section B Organic and Medicinal 
Chemistry. 
National Academy Science Letters 
Indian journal of Chemistry section A Inorganic Physical theoretical 
& Analytical Chemistry 
Journal of Applied Polymer Science 
Oxidation Communications 
Tetrahedron Letters 
Indian Journal of Pure and Applied Physics 
Current Science 
Folia Microbiological 
No. of 
Articles 
82 
34 
30 
22 
20 
20 
17 
16 
13 
13 
Table 5.3: Top Periodicals to which authors contributed articles in BHU 
Name of the Journals 
Current Science 
Indian Journal of Experimental Biology 
Spectrochemica Acta part A Molecular and Biomolecular 
spectroscopy 
Material Science and Engineering A 
Journal of Association of Physician of India 
Physical, Theoretical and Analytical chemistry 
Microweb and Optical Technology Letters 
Journal of the Geological Society of India 
Prama Journal of Physics 
International Journal of Hydrogen Energy 
No. of 
Articles 
62 
60 
46 
45 
44 
38 
37 
35 
32 
32 
63 
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Table 5.4 Top Periodicals to which authors contributed articles in DU 
Name of journals 
Current science 
Nuclear Instituments and Methods in Physics Research Section B 
Beam Interactions with Materials and Atoms 
Spectrochemica Acta part A Molecular and Biomolecular 
Spectroscopy 
Physical review Letters 
Indian Journal of Chemistry Section B Organic and Medicinal 
Chemistry 
Biochemical and Biophysical Research Communication 
Physical Review E Statistical Nonlinear and Soft Matter Physics 
Physical Review D Particles Fields Gravitation and Cosmology 
Journal of Applied Physics 
Physics Letters Section B Nuclear Elementary Particles and High 
Energy Physics 
No. of 
articles 
98 
84 
83 
78 
71 
68 
68 
65 
59 
58 
Table 5.5: Top Periodicals to which authors contributed articles in JMI 
Name of the journals 
Journal of Applied Polymer Science 
European Journal of Medicinal Chemistry 
Colloid and Polymer Science 
Physica B Condensed Matter 
Colloids and Surfaces A Physiochemical and Engineering Aspects 
Indian Journal of Chemistry Section B Organic and Medicinal 
chemistry 
Spectrochimica Acta part A Molecular and Biomolecular 
Spectroscopy 
Transition Metal Chemistry 
Indian Journal of pure and Applied Physics 
Current Applied Physics 
No. of 
Articles 
21 
18 
14 
13 
12 
11 
10 
10 
9 
9 
64 
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Table 5.6: Top Periodicals to which authors contributed articles in JNU 
Name of the journals 
Physical review E Statistical Nonlinear and Soft Matter Physics 
Biochemical and Biophysical Research communications 
Current Science 
Environmental Monitoring and Assessment 
Physical Review B condensed Matter and Materials Physics 
Journal of Biological Chemistry 
Molecular and Cellular Biochemistry 
Heterocyclic Communications 
Asian Journal of Chemistry 
Indian Journal of Environmental Protection 
No. of 
articles 
61 
53 
35 
20 
18 
18 
18 
16 
16 
15 
5.6 Publications in the broad subjects of Science by individual universities 
Table 6 indicates that the list of broad subjects on which authors are 
contributing their research papers. From the data in Table 5 shows that Physics 
and Astronomy (3,302) are one of the most prolific research areas in case of total 
publications, followed by Biochemistry, Genetics and Molecular biology (3,257) 
and Chemistry (3,100). But in the case of publications by individual universities, 
chemistry is the most prolific research area in AMU, AU and JMI, Physics and 
Astronomy are the most prolific research areas in BHU and DU and 
Biochemistry, Genetics and Molecular biology are the most prolific research 
areas in JNU. 
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DU produced largest number of papers in every subject in compare to 
other universities. The faculty members varies in numbers in every university, 
that is why the research output is affecting .For example in chemistry DU has 49 
faculty members who produced 1209 research papers. It indicates 24 research 
papers were contributed by per faculty member. In chemistry AMU has 29 
faculty members who produced 516 research papers. It indicates 17 research 
papers were contributed by per faculty member. 
Table-6: Distribution of papers in universities according to broad subjects 
during 2000-2008 
Subjects 
Agricultural & biological 
Sciences 
Biochemistry, Genetics & 
Molecular biology 
Chemistry 
Engineering 
Environmental Science 
Materials Science 
Mathematics 
Medicine 
Pharmacology Toxicology 
& Pharmaceutics 
Physics & Astronomy 
AMU 
397 
324 
516 
171 
177 
129 
189 
197 
121 
230 
AU 
114 
137 
345 
95 
39 
175 
52 
56 
67 
245 
BHU 
539 
628 
609 
387 
202 
545 
126 
607 
279 
714 
DU 
916 
1540 
1209 
517 
379 
770 
555 
1075 
656 
1674 
JMI 
34 
131 
247 
97 
79 
179 
44 
50 
49 
161 
JNU 
227 
497 
174 
93 
178 
93 
123 
235 
111 
278 
Total 
2227 
3257 
3100 
1360 
1054 
1891 
1089 
2220 
1283 
3302 
Figure-3 clearly shows that University of Delhi produced the largest 
number of articles in all disciplines that shows in the graph in compare to other 
universities under study. AMU, AU and JMI produced maximum number of 
articles in chemistry, BHU and DU produced maximum number of articles in 
Physics and Astronomy. JNU produced maximum number of articles in 
Biochemistry, Genetics and Molecular biology. 
66 
c 
3 
O 
5* 
— 
i. 8 >. 
o -^ a> 
^ <» o 
JQ © .2 
CO ^ i S 
• 5 0 a) o-^ 
•g OJ 0 (u 
o) 0 . 2 c-c 
< (om osu 
a • a 
o> 
• c 
c: 
c Ui 
a 
a> 
0 
0) 
(0 
a 
E 
c 
e 
c UJ 
• 
0 
c 
(D 
' o 
CO 
ca 
0) 
to ii 
a 
8 
o5 
E 
0) 
CO 
:^ 
• 
1 
^ J^  
a 
>> 
•§ 5 
0 8 < 
8 g«a 
CO P (A E i-^ E ^ w 
CO n^ > . 
Q. oSQ. 
a a 
0) 
• c 
<1> 
w Q 
(A 
TJ (0 
2 
o 
• * - • 
O) 
^ :^ k. 00 
OS o o 
O CN 
CO 
Q. 
» • -
O 
c 
o 
(A 
Q 
CO 
I 
3 
O) 
3 
D 
Q 
D 
I 
m 
< 
IP— < 
00 
o 
o 
(O 
o o 
o 
o 
CM 
o 
o 
o 
o o 
CO 
o o 
CO 
o o 
o o 
• * eg 
(Data ^ naCysis ^ ncC Interpretation 
5.7 Prolific Authors 
Table 7 indicates the arrangement of authors in order of decreasing 
productivity along with their number of referenced used, number of citation 
received and h-index. 
Table 7.1: Most prolific Authors in AMU during 2000-2008 
Authors 
Kabir-ud-Din, Dept. of 
Chemistry 
S. Kumar, Dept. of 
Pharmacology 
Rizwan Hasan Khan, 
Interdisciplinary Biotechnology 
unit 
*Mumtaz Ahmad Quraishi, 
Dept. of Applied Chemistry 
Nafisur Rehman, Dept. of 
Chemistry 
No. of 
Articles 
115 
70 
61 
59 
51 
No. of 
References 
180 
0 
578 
278 
314 
No. of 
Citation 
received 
16 
2 
537 
859 
327 
h-index 
1 
0 
14 
15 
10 
*The author is not employed at present in the university. 
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Table 7.2: Most prolific Authors in AU during 2000-2008 
Authors 
•Lallan D.S. Yadav, Dept. of 
Chemistry 
Jata Dhari Pandey, Dept. of 
Chemistry 
Bal Krishna Agrawal, Dept. of 
Physics 
Vineet Kumar Singh, Dept. of 
Physics 
Kunj Bihari, Dept. of Chemistry 
Ravindra Dha, Dept. of Physics 
No. of 
Articles 
52 
49 
33 
31 
29 
29 
No. of 
References 
810 
168 
388 
474 
179 
274 
No. of 
Citation 
received 
502 
426 
441 
545 
153 
189 
h-
index 
12 
9 
11 
14 
6 
9 
*The author is not employed at present in the university. 
Table 7.3 Most prolific Authors in BHU during 2000-2008 
Authors 
*Anil Kumar Singh, Dept. of 
Chemistry 
Onkar Nath Srivastava, Kalaazar 
Medical Research Centre 
Shyam N Sundar, Kalaazar 
Medical Research Centre 
D Suresh Kumar, Dept. of 
Ceramic Engineering 
Rameshwar P. Singh, Dept. of 
Physics 
No. of 
Articles 
144 
113 
76 
74 
72 
No. of 
References 
945 
1355 
1239 
37 
11 
No. of 
Citation 
received 
1103 
1109 
3581 
23 
12 
h-
index 
17 
15 
34 
0 
2 
*The author is not employed at present in the university. 
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Table 7.4 Most prolific Authors in DU during 2000-2008 
Authors 
Vasudha Bhatnagar, Dept. of 
Computer Science 
*R.K. Shivpuri, Dept. of Physics 
R.S. Gupta, Dept. of Electronics 
Mazaahir Kidwai, Dept. of 
Chemistry 
No. of 
Articles 
130 
128 
108 
102 
No. of 
References 
148 
1304 
127 
811 
No. of 
Citation 
received 
4 
1204 
3 
1181 
h-
index 
2 
20 
0 
19 
*The author is not employed at present in the university. 
Table 7.5 Most prolific Authors in JMI during 2000-2008 
Authors 
Shakeel Ahmad, Dept. of 
Chemistry 
*Zaheer Abbas Khan, Dept. of 
Chemistry 
Mush Muzaffar Husain,, Dept. 
of Physics 
Anwar Ali, Dept. of Chemistry 
*Sayed Marghoob Ashraf, Dept. 
of Chemistry 
No. of 
Articles 
97 
95 
79 
64 
48 
No. of 
References 
23 
119 
20 
314 
135 
No. of 
Citation 
received 
9 
611 
219 
517 
323 
h-
index 
2 
14 
9 
15 
12 
*The author is not employed at present in the university. 
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Table 7.6 Most prolific Authors in JNU during 2000-2008 
Authors 
*Ramsare Prasad, School of Life 
Sciences 
Ramkrishna C. Ramaswamy, 
School of Physical Sciences 
Himadri B. Bohidra, School of 
Physical Sciences 
Sagar Ghosh,, School of Life 
Sciences 
A. Bhattacharya, School of 
Information Technology 
No. of 
Articles 
50 
49 
42 
42 
40 
No. of 
References 
2 
398 
372 
26 
268 
No. of 
Citation 
received 
136 
901 
483 
59 
10 
h-
index 
4 
15 
11 
3 
2 
*The author is not employed at present in the university. 
Table 7.1 indicates that in AMU Kabir-ud-Din (115), Deptt. of Chemistry 
has maximum number of articles followed by S. Kumar (70), Deptt. of 
Pharmacology, Rizwan Hasan Khan (61) Interdisicplianry Biotechnology Unit, 
Mumtaz Ahmad Quraishi (59), Deptt. of Applied Chemistry and Nafisur 
Rahman (51), Deptt. of Chemistry. 
Rizwan Hasan Khan used maximum number of references (578) followed 
by Nafisur Rehman (314). 
Mumtaz Ahmad Quraishi is the most cited author (859) followed by 
Rizwan Hasan Khan (537), Nafisur Rehman (327), Kabir-ud-din(16) and S. 
Kumar (2). 
Table 7.2 indicates that in AU Lallan D.S. Yadav (52), Deptt. of 
Chemistry has maximum number of articles followed by Jata Dhari Pandey (49), 
71 
(Data AnaCysis Jlmf Interpretation 
Deptt. of Chemistry, Bal Krishna Agrawal (33), Deptt. of Physics, Vineen 
Kumar Singh (31) Deptt. of Physics, Kunj Bihari (29), Deptt. of Chemistry, 
Ravindra Dhar (29), Deptt. of Physics. 
Lallan D.S. Yadav (810), used maximum number of references followed 
by Vineet Kumar Singh (474), Vineet Kumar Singh (545) is the most cited 
author followed by followed by Lallan D.S. Yadav (502), Bal Krishna Agarwal 
(441), Jata Dhari Pandey (426), Ravindra Dhar (189) and Kunj Bihari (153). 
Table 7.3 indicates that in BHU Anil Kumar Singh (144), Deptt. of 
Chemistry has maximum number of articles followed by Omkar Nath Srivastava 
(113), Kalaazar Medical Research Centre, Shyam and Sundra (76) Kalaazar 
Medical Research Centre, Dr. Suresh Kumar (74), Deptt. of Ceramic 
Engineering and Rameshwar P. Singh (72), Deptt. of Physics. 
Onkar Nath Srivastava, used maximum number of references (1355) 
followed by Shyam N. Sundar (1239). 
Shyam N. Sundar (3581) is the most cited author followed by Onkar Nath 
Srivastava (1109), Anil Kumar Singh (1103), D. Suresh Kumar (23) and 
Rameshwar P. Singh (12). 
Table 7.4 indicates that in DU Vasudha Bhatnagar (130), Deptt. of 
Computer Science has maximum number of articles followed by R.K. Shivpuri 
(128), Deptt. of Physics, R.S.Gupta (108), Deptt. of Electronics and Mazaahir 
Kidwai(102), Deptt. of Chemistry. 
R.K. Shivpuri (1304) used maximum number of references followed by 
Mazaahir Kidwai (811). 
R.K. Shivpuri (1204) is the most cited author followed by Mazaahir 
Kidwai (1181), Vasudha Bhatnagar (4) and R.S. Gupta (3). 
Table 7.5 indicates that in JMI, Shakeel Ahmad Deptt. of Chemistry has 
maximum number of articled (97) followed by Zaheer Abbas Khan (95), Deptt. 
of Chemistry, Mush Muzaffar Hussain (79), Deptt. of Physics, Anwar Ali (64), 
Deptt. of Chemistry and Sayed Marghoob Ashraf (48), Deptt. of Chemistry. 
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Anwar Ali used maximum number of reference followed by Sayed 
Marghoob Ashraf (13 5). 
Zaheer Abbas Khan is the most cited author (611) followed by Anwar Ali 
(517), Sayed Marghoob Ashraf (323), Mush Muzaffar Hussain (219) and 
Shakeel Ahmad (9). 
Table 7.6 indicates that in JNU, Ramasare Prasad School of Life 
Sciences has maximum number of articles (50) followed by Ramkrishna C. 
Ramaswamy (49), School of Physical Sciences, Himadri B Bohidra (42), School 
of Physical Sciences, Sagar Ghosh (42), School of Life Sciences and A. 
Bhattacharya (40), School of Information Technology. 
Ramkrishnan C. Ramaswamy used maximum number of references (398) 
followed by Himadri B. Bohidra (372). 
Ramkrishnan C. Ramaswamy is the most cited author (901) followed by 
Himadri B. Bohidra (483), Ramsare Prasad (136), Sagar Ghosh (59) and A. 
Bhattacharya (10). 
The most prolific authors in all six universities is Anil Kumar Singh(144), 
Dept. of Chemistry, Banaras Hindu University and the most cited author is 
Shyam N. Sundar (3581) and also has maximum h-index (34), Kalazaar Medical 
Research Centre, Banaras Hindu University. 
5.7.1 h-index 
The ^-index is an index that attempts to measure both the scientific 
productivity and the apparent scientific impact of a scientist. The index is based 
on the set of the scientist's most cited papers and the number of citations that 
they have received in other people's publications. The index can also be applied 
to the productivity and impact of a group of scientists, such as a department or 
university or country. The index was suggested by Jorge E. Hirsch, a physicist at 
UCSD, as a tool for determining theoretical physicists' relative quality and is 
sometimes called the Hirsch index or Hirsch number. 
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Table 7.1 indicates that in AMU Mumtaz Ahmad Qureshi has maximum 
h-index (15) followed by Rizwan Hasan Khan (14), Nafisur Rehman (10), 
Kabiruddin has only one h index and S. Kumar has no h index. 
Table 7.2 indicates that in AU Vineet Kumar Singh has maximum h-
index (41) followed by Lallan D.S. Yadav (12), Balkrishna Agarwal (11), Jata 
Dhari Pandey (9), Ravindra Dhar (9) and Khunj Bihari (6). 
Table 7.3 indicates that in BHU Shyam N. Sundar has maximum h-index 
(34) followed by Anil Kumar Singh (17), Onkar Nath Srivastava (15), 
Rameshwar P. Singh (2) and B. Suresh Kmnar has no h index. 
Table 7.4 indicates that in DU R. K. Shivpuri has maximum h-index (20) 
followed by Mazaahir Kidwai (19), Vasudha Bhatnagar (2) and R.S. Gupta has 
no h index. 
Table 7.5 indicates that in JMI Anwar Ali has maximum h-index (15) 
followed by Zaheer Abbas Khan (14), Sayed Marghoob Ashraf (12), Mush 
Muzaffar Husain (9) and Shakeel Ahmad (2). 
Table 7.6 indicates that in JNU Ramakrishna C. Ramaswamy has 
maximum h-index (15) followed by Himadri B. Bohidra (11), Ramsare Prasad 
(4), Sagar Ghosh (3) and A. Bhattacharya (2). 
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CHAPTER - 6 
FINDINGS AND SUGGESITONS 
1. Research output of the universities under study in scientific Uterature is 
increasing every year in an average of 303 papers per year (Table 1). 
2. University of Delhi is the most productive university (7,031) in scientific 
research followed by Banaras Hindu University (3,834) and Aligarh 
Muslim University (2,087). 
3. Article is the most popular form of publication (16317, 85.20%) among 
the authors of universities under study followed by conference papers 
(1413, 7.37%) and reviews (807, 4.21%) (Table 2). 
4. JNU and DU has highest inter-university collaboration in Scientific 
research (1,273) followed by DU and JMl (205). It was also found that 
BHU and JMI has no collaboration and AMU and AU has only one 
collaboration (Table 3). 
5. Trends in collaboration in research indicate that all central universities 
collaborate with totally different institutes. Exceptions are Indian Institute 
of Technology, Inter University Accelerator Centre India and Bhabha 
Atomic Research Centre (Table 4). 
6. The study indicates that out of the top ten most preferred periodicals 
authors from AMU, AU and BHU preferred to contribute articles both 
nationally and internationally, whereas authors from DU, JMI and JNU 
preferred periodicals of foreign origin. 
7. The study shows. Physics and Astronomy(3,302) are the most productive 
research fields during the period of study followed by Biochemistry, 
Genetics and Molecular Biology (3,257) and Chemistry (3,100). 
7.S 
Tindin^s amf Suggestions 
8. The study found that in AMU Kabir-ur-Din (115), Deptt. of Chemistry, in 
AU Lallan D.S Yadav (52), Deptt. of Chemistry, in BHU, Anil Kumar 
Singh (144), Deptt. of Chemistry, in DU Vasudha Bahatnagar (130), 
Deptt. of Computer Science, in JMI, Shakil Ahmad (97), Deptt. of 
Chemistry and in JNU, Ramasare Prasad (50) School of Life Sciences 
have produced maximum number of articles (Table 7). 
9. Results indicate that in AMU, Mumtaz Ahmad Quraishi (859), in AU, 
Vineet Kumar Singh (545), in BHU, Shayam N. Sundar (3581), in DU, 
R.K. Shivpuri (1204), in JMI Zaheer Abbas Khan (64) and in JNU, 
Ramakrishana C. Ramaswamy (901) are the most cited authors (Table 7). 
10. In AMU, Mumtaz Ahmad Quraishi has maximum h-index (15), in AU, 
Vineet Kumar Singh (14), in BHU, Shyam and Sunder (34), in DU, R.K. 
Shipuri (19) and in JMI Anwar Ali (15) and in JNU Ramkrishan C. 
Ramaswamy (15) (Table 7). 
11. The most prohfic author in all six central universities is Anil Kumar 
Singh (144), Dept. of Chemistry, University of Delhi and the most 
cited author is Shyam N. Sundar (3581) and also has maximum h-index 
(34), Kalaazar Medical Research Centre, Banaras Hindu University. 
Tenability of Hypothesis 
The tenability of types can be checked in the light of above findings. 
Hypothesis I 
There is a constant growth in the scientific publications of all the central 
universities of all the central universities under the study. 
Table 1 indicates that there is a constant growth in scientific publication, 
increasing every year in an average 303 papers per year. So, this hypothesis 
proved to be true. 
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Hypothesis II 
University of Delhi has more scientific productivity in comparison with 
other central universities. 
Table 1 shows that University of Delhi (7031) is the most productive 
university followed by Banaras Hindu University (3834) and Aligarh Muslim 
University (2087). This support truthfulness of hypothesis. 
Hypothesis III 
Article in the most popular form of communication among faculty 
members of the universities under study. 
It is clear from the results (Table 2) article is the most popular form of 
communication (16317, 85.20%) in compare to other forms, among faculty 
members of the universities under study. Thus the hyppthesis proved to be true. 
Suggestions 
With the exception of BHU, none of the universities in this study is 
currently accredited by National Assessment and Accreditation 
Council (NAAC). To improve the quality of scientific productivity of 
faculty members in central universities, the universities should invite 
NAAC to measure their performance. 
h-lndex of most of the faculty member are low. It can be suggested 
that the faculty members should concentrated on quality of 
publications rather than quantity. 
Universities should encourage faculty members by giving incentives 
based on their research output. 
An enabling environment should be provided in the universities for 
more research oriented activities. 
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5. The Government should extent more founds to the universities for the 
purpose of fostering research activities. 
Recommendations for Further Study 
1. Similar type of study may be conducted among all the central 
universities in the country to know scientific productivity of faculty 
members. 
2. A study also be conducted among some prominent state universities to 
compare their research output. 
3. To get more vivid picture of scientific productivity of centrally funded 
academic institutions, a comparative study could be conducted among 
central universities and Indian Institute of Technology (IITs) and 
Indian Institute of Management (IIMs). 
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